The green alga Chlorella fusca strain 21 1-8b (algal collection of Gottingen) is able to grow on more than 100 different sulphur sources such as mercaptides, disulphides, thioethers, sulphinic and sulphonic acids including 'Good buffers', sulphoxides, sulphones and sulphate esters. This suggests that green algae might be of importance for degradation of xenobiotics and natural compounds in the overall sulphur cycle. The data presented describe the growth of C. fusca on such sulphur compounds and the influence of these compounds on enzymes of the assimilatory sulphate reduction sequence.
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Algal flasks were sterilized and only axenic cultures of C. fusca strain 21 1-8b were used. Purity of cultures was checked by plating. When sulphur sources were added as solids after autoclaving, sterility could not be guaranteed ; however, no evidence of contamination was evident by microscopical analysis.
Preparation of crude extracts. All cultures were harvested after 5 d growth (120 h). Cells were centrifuged for 15 min at 3000g, washed once with 0.1 M-Tris/HCl buffer pH 8.0 containing 10 mM-MgC1, and 10 mMmercaptoethanol and taken up in 5 ml of the same buffer per g wet weight of cells. A 300 p1 sample was removed for chlorophyll determination, and the remaining cells were broken in a French press at 12000 Ibf in-2 (-84000 kPa). This crude extract was cleared by centrifugation for 10 rnin at loo00 g.The supernatant was used for the enzyme tests.
Chlorophyll determination. The 300 pl sample of resuspended cells (see above) was extracted twice with 5 ml methanol at 80 "C for 5 min. The extracted chlorophyll was determined according to Arnon (1949) .
Determination of the sulphate activation capacity. The enzymes of the sulphate activation sequence, ATPsulphurylase (EC 2.7.7.4) and adenosine 5'-phosphosulphate-(APS-) sulphotransferase, were assayed according to Schmidt (1972) . Assay mixtures contained 100 pmol Tris/HCl pH 8.5, 10 pmol MgC12, 6 pmol ATP, 10 pmol dithioerythritol (DTE), 2 pmol Na2Y304 (65 kBq nmol-I) and enzyme (usually 100 pl) in a total volume of 1 ml, and were incubated at 37 "C for 1 h under N2. For determination of labelled sulphite formed, 100 pmol nonlabelled sulphite was added and acid-volatile radioactivity was trapped in 1 ml 1 M-triethanolamine using Conway discs. Radioactivity was determined in a Beckman LS-100 scintillation counter using the scintillation cocktail Rotiscint 22 (Roth).
Other enzyme assays. Cysteine synthase (EC 4.2.99.8) was determined according to Schmidt (1977) . Assay mixtures contained 100 pmol Tris/HCl pH 7.5, 3 pmol DTE, 5 pmol Na2S, 5 pmol 0-acetyl-L-serine and enzyme (usually 10 p1 of crude extract) in a total volume of 1 ml. The reaction was started by addition of 0-acetyl-L-serine and incubation was continued for 30 min at 37 "C. Cysteine was determined as the red ninhydrin reaction product formed under acidic conditions (Gaitonde, 1967) modified as follows. To 1 ml of the test material 1 ml Gaitonde reagent (1.25 g ninhydrin dissolved in 20 ml conc. HCl and 80 ml conc. acetic acid) was added and the mixture was incubated for 10 min in a boiling water bath. After cooling in an ice bath for 5 min, 2 ml n-butanol was added and mixed to stabilize the complex. Blanks were run without 0-acetyl-L-serine. The absorption maximum of this red reaction product is at 560 nm; for our determination, however, we used a Zeiss filter photometer at 546 nm. The absorption coefficient for 546 nm was determined as 10.1 x lo6 1 mol-* cm-I. It should be noted, however, that this absorption coefficient varies with age of the acidic ninhydrin reagent (Krauss, 1984) .
The activities of D and L-cysteine desulphydrase were determined by production of H2S from either D or Lcysteine using the methylene blue method (Siegel, 1965) . For L-cysteine desulphydrase activity (EC 4.4.1.1) the assay mixtures contained 100 pmol Tris (free base), 2 pmol DTE, 800 nmol L-cysteine and enzyme (usually 100 p1) in a total volume of 1 ml. The reaction was started by addition of L-cysteine. The test tubes were closed with rubber caps and incubated at 37 "C for 30 min. Sulphide formed was determined after addition of 0.1 mlO.2 M-dimethyl-pphenylenediamine dissolved in 7.2 M-HCl and 0.1 ml 0.3 M-FeC1, dissolved in 1.2 M-HCl. Methylene blue was determined at 670 nm in a Beckman DU-7 spectrophotometer against a blank without addition of enzyme. For correction for internal cysteine a control was run using crude extract without addition of L-cysteine. A molar absorption coefficient of 28.5 x lo6 1 mol-I cm-I was used for methylene blue at 670 nm. For D-cysteine desulphydrase activity the assay mixtures contained 100 pmol Tris/HCl pH 9.0,2 pmol DTE, 800 nmol Dcysteine and enzyme (usually 100 pl) in a total volume of 1 ml. Blanks, incubation conditions and methylene blue determination were as described above for L-cysteine desulphydrase activity.
Thiosulphate reductase activity was determined as sulphide production from thiosulphate with DTE as electron donor . Assay mixtures contained 100 pmol Tris/HCl pH 9.0, 2 pmol DTE, 200 nmol thiosulphate and enzyme (usually 100 pl) in a total volume of 1 ml. The test was started by addition of enzyme and incubated for 30 min at 37 "C. Sulphide formed was determined as described earlier as methylene blue. Blanks without substrate or enzyme were subtracted. A molar absorption coefficient at 670 nm of 12.01 x lo6 1 mol-I cm-I was used. It should be noted that higher thiosulphate concentrations inhibit methylene blue formation.
Sulphursources. Sulphur compounds were obtained from the sources indicated in Tables 1-4 . Abbreviations : B, Boehringer Mannheim; E, EGA-Chemie; F, Fluka; H, Riedel-de-Haen; K, synthesized by Dr H. P. Kost (this Institute): M, Merck; P, Pierce Eurochemie: R, Roth; S, Sigma; U, Unfried; V, Serva.
SD medium was supplemented with 0.3 mM sulphur-containing compound, since higher concentrations could be toxic (e.g. L-cysteine inhibited growth above a concentration of 0.5 mM). All water-soluble compounds were added after sterile filtration. Insoluble compounds, as indicated in Tables 1-4 , were added as solids after autoclaving of the medium; in these cases the final concentration in the medium depends on the solubility and therefore is not exactly known. All substances were analysed for sulphate contamination by using barium acetate. If barium sulphate was detected, it was removed by centrifugation. Excess barium was removed by treatment with a Dowex-50 WX8 (100-200 mesh, H+ form) resin. The chemicals used were thus free of inorganic sulphate as judged by this method. Chemicals. In addition to chemicals mentioned in Tables 1-4, Na235S04 was obtained from Buchler, ADP and ATP from Boehringer Mannheim, glutamine and 0-acetyl-L-serine from Sigma, Rotiscint 22 and methanol from Roth, and Dowex-50 WX8 resin, dimethyl-p-phenylenediamine and Tris buffer from Serva. All other chemicals not specifically mentioned were obtained from Merck. Chemical names and formulae are given according to the catalogue of Fluka.
RESULTS

General remarks
C. fusca strain 21 1-8b was cultured in SD medium supplemented with each sulphur compound to be tested. A control culture with sodium sulphate was always run. To guarantee reproducibility, each compound was tested three to five times.
The following enzyme activities were determined in the crude extract: the sulphate activation capacity (the sum of ATP-sulphurylase and APS-sulphotransferase), cysteine synthase, L-and Disomer-specific cysteine desulphydrases (for possible cysteine catabolism), and thiosulphate reductase (whose function is so far unknown). All specific activities listed are normalized to chlorophyll and not to protein since the sulphur compounds interfered with the protein assay. Enzyme activities within the standard deviation of the sulphate reference were regarded as normal activities; values outside this range are specifically mentioned. It should be noted that an increase or a decrease of the specific activities does not distinguish between an effect of the sulphur source at the level of gene regulation and an interaction with the enzyme itself.
High specific activities in conjunction with low chlorophyll concentrations have to be interpreted carefully, because comparatively low absolute enzyme activities may appear as high specific activities due to an extremely low chlorophyll content. Therefore cultures with less than 0.02 mg chlorophyll after 5 d growth on the test compound were defined as 'no growth'. Results obtained under sulphur starvation conditions are also shown (in Table l ), to demonstrate the 
HS(CHz)zCH(SH)(CHz)4CONH2
A C T - (1 1 pp.). Copies may also be obtained from the authors.
Influence of inorganic sulphur compounds
The growth of C. fusca on inorganic sulphur-containing substances and their influence on enzyme activites is shown in Table 1 . Cultures grown on sodium sulphate were used as reference cultures; these grew well as judged by their chlorophyll content. Cysteine synthase normally had higher specific activities than the enzymes of the sulphate activation sequence, and rxysteine desulphydrase had a higher specific activity than the enzyme specific for L-cysteine. Cultures grown under sulphate starvation were characterized by high activities of enzymes related to normal sulphur metabolism, except for the sulphate activation sequence, which had a lower specific activity after 5 d growth under sulphur starvation. A kinetic study revealed, however, that this sequence was first activated but decreased drastically after 5 d growth in SD medium when the sulphur stress became severe (Krauss, 1984) . Reduced inorganic sulphur compounds proved to be poor sulphur sources for growth; the enzyme activities were similar to those found under sulphur starvation conditions. Growth on oxidized sulphur compounds such as thiosulphate and tetrathionate was comparable to growth on sulphate. Elemental sulphur caused an increase in the activities of cysteine synthase and t hiosulphate reductase.
Influence of mercaptides and disulphides
The influence of mercaptides and disulphides on growth and enzyme activities of C. fusca is shown in Table 2 . Dimercaptopropanol (BAL) inhibited growth. Typical sulphur starvation effects were observed with alkylthiols such as ethanethiol and ethanedithiol, thioglycerol, Nacetyl-L-cysteine and thiosalicylic acid as sole sulphur source. A decrease in activity of the sulphate activation sequence was observed during growth on N-acetyl-L-cysteine and cystathionine whereas higher activities for this sequence were found during growth on flmercaptopyruvate and cyst(e)ine esters. High cysteine synthase activity was found for sulphobetaine, N-dodecyl-N,N'-dimethyl-3-ammonio-propanesulphonic acid; MES, 2-morpholinoethanesulphonic acid (CH2CH20CH2CH2NCH2CH2S03H); HEPES, 4-(2-hydroxyethyl)piperazine-l-ethane-2-sulphonic acid (CH2CH2N(CH2CH2SO3H)CH2CH2NCH2CH20H); HEPSO, 4-(2-hydroxyethyl)piperazine-1,2-hydroxy-
propane-3-sulphonic acid (CH ,CH ,N(CH ,CH ,S03H)CH ,CH ,NCH2CH(OH)CH ,OH).
alkylthiols, mercaptoethanesulphonic acid, thioglycolic acid, DTE, reduced gluthathione, Lhomocysteine and L-homocystine. L-Cysteine desulphydrase activity was increased only by mercaptopropionic acid and decreased by L-cysteine methyl ester and L-cystine diethyl ester. D-Cysteine desulphydrase was activated during growth on L-homocystine. Thiosulphate reductase had a higher activity during growth on reduced gluthathione, D-cysteine, cyst(e)ine esters, L-homocystine, cysteamine and cystathionine.
Influence of thioethers, sulphones, sulphoxides and miscellaneous other sulphur-containing compounds Results obtained with these sulphur-containing compounds are summarized in Table 3 . Growth was inhibited by ethionine, methional, sulphanilamide, homocysteine thiolactone and sulphathiazole as a sulphur source in both presence and absence of sulphate. Typical effects on sulphur starvation were observed during growth on dimethyl sulphide, dimethyl sulphoxide (DMSO), thiodiglycolic acid, L-methioninol, S-methyl-L-methionine, djencolic acid, thiourea, thiamin, and benzenesulphonamide. An increase in activity of the sulphate activation sequence was found during growth on dimethyl sulphoxide, L-and D-methionine, L-methioninol, Lmethionine sulphoxide and the sulphate esters 2-aminoethyl hydrogensulphate and SDS. Cysteine synthase activity was increased by S-methyl-and S-benzyl-L-cysteine and Lmethionine sulphoxide. Growth on biotin increased L-cysteine desulphydrase activity. Thiosulfate reductase activity was increased during growth on dimethyl sulphoxide, S-methyl+-cysteine and 2-aminoethyl hydrogensulphate.
Influence of sulphinic and sulphonic acids
Results obtained for growth and enzyme activities with sulphonic acids as a sulphur source for growth are shown in Table 4 . No growth was observed with aminomethanesulphonic acid or sulphobetaine. Slow growth with symptoms of sulphur deficiency was observed with methanesulphonic acid, 1,2-ethane disulphonate, glutathionesulphonic acid, benzene sulphinic and sulphonic acids and toluenesulphinic acid, orthanilic acid and 'Good buffers' such as DIPSO, MOPS, HEPES, and HEPSO. An increase in the specific activity of the sulphate activation sequence was noted for growth on isethionic acid, formamidinesulphinic acid and Lcysteinesulphinic acid. High activities of cysteine synthase were found during growth on sulphanilic acid whereas growth on formamidinesulphinic acid yielded high activities of both cysteine synthase and thiosulphate reductase. L-Cysteinesulphinic acid, sulphanilic acid and Ssulphosalicylic acid increased the activity of D-cysteine desulphydrase activity. No decrease in the activity of the enzymes analysed was observed during growth on sulphate together with sulphinic or sulphonic acids.
DISCUSSION
The sulphur-containing substances used in this study were selected for various reasons. (a) Biogenic oxidized and reduced sulphur compounds were analysed for their ability to support algal growth, to study possible regulatory influences of these compounds on the assimilatory sulphate reduction pathway. (b) Synthetic sulphur-containing chemicals (xenobiotics) were selected to study possible biodegradation mechanisms of green algae using C. fusca strain 21 1-8b. (c) The cyanobacterium Synechococcus 6301 could only use a limited spectrum of sulphurcontaining substances for growth (Schmidt et al., 1982) ; thus it was of interest to see whether the eukaryotic alga C . fusca could grow on the same sulphur sources. Growth characteristics. It was surprising that C . fusca was able to use such a variety of sulphur compounds for growth, in contrast to the limited spectrum of sulphur compounds on which the cyanobacterium Synechococcus 6301 grew (Schmidt et al., 1982) . In contrast to our strain of C. fusca, C. vulgaris showed normal growth only on thiosulphate (0. (Rennenberg, 1981 ; Rennenberg & Uthemann, 1980) ; this may be explained by a shift in the ratio of reduced to oxidized thiols, thus causing regulatory problems (Kramer & Schmidt, 1984) . Growth of the aquatic higher plant Lemna was inhibited by sulphide, reduced glutathione, L-cystine and L-methionine (each 4.7 mM; Ellis, 1969) ; this may have been due to the high concentrations used.
No growth was observed for C . fusca with the mercaptides 2,3-dimercaptopropanol (BAL), thioacetic acid and thiocresol, the thioethers ethionine, methional, sulphonamide, homocysteine thiolactone, and sulphathiazole, and the sulphonic acids aminomethanesulphonic acid and sulphobetaine. Some of these compounds, e.g. as BAL, ethionine and sulphonamide, specifically inhibited growth, even in the presence of sulphate. The sulphur starvation symptoms observed with volatile sulphur-containing compounds such as et hanet hiol, et hanedi t hiol, propanethiol and dimethyl sulphide may have been due to the evaporation of these compounds from the medium.
Two groups of enzymes can be distinguished according to their response to sulphur starvation. Cysteine synthase, L-cysteine desulphydrase and thiosulphate reductase always showed an increase in specific activity, whereas the activity of the sulphate activation sequence decreased under severe sulphur stress. This permits differentiation between sulphur starvation as depletion of a usable substrate, and limited growth due to slow metabolic conversion: the activity of the sulphate activation sequence is high under limited growth conditions, but declines under sulphur starvation conditions.
Regulation of the sulphate activation sequence. The sulphate activation sequence in higher plants, green algae and some cyanobacteria consists of ATP-sulphurylase and APSsulphotransferase (Schmidt, 1979) . However, for another group of cyanobacteria and for the eubacteria this sequence involves ATP-sulphurylase, APS-kinase and 3'-phosphoadenosine-5'-phosphosulphate-(PAPS)-sulphotransferase. Increased activity of this enzyme sequence in C. fusca was observed with cysteine esters, but not with L-or D-cysteine itself. This was surprising because in Rhodopseudomonas globiformis L-or D-cysteine (0.8 mM) increased the activity of the sequence (Imhoff et al., 1981) . The in vivo activity ATP-sulphurylase of Anacystis nidulans was not affected by L-cysteine (10 mM; Sawhney & Nicholas, 1976), and nor was that of Euglena gracilis (Brunold & Schiff, 1976) . L-Cysteine stimulated the ATP-sulphurylase of Lemna minor (0.5 mM; Brunold & Schmidt, 1978) , Ipomoea (Zink, 1984) , and pea and tomato shoots (10 mM; Ellis, 1969) , whereas the activity of the enzyme in tobacco cells was decreased after 2 d in the presence of L-cysteine (0.1 mM; Jenni et al., 1980; Trinity et al., 1980) . The activity of the APSsulphotransferase of Phaseolus vulgaris decreased after 2 d in the presence of L-cysteine (1 mM; Wyss & Brunold, 1979) , and a decrease also occurred in Lemna minor after 1 d in the presence of 0.5 mM-L-cysteine (Brunold & Schmidt, 1978) or D-cysteine (Brunold & Suter, 1984) .
Increased activity of the sulphate activation sequence during growth with L-cystine was observed for Lemna gibba, tomato shoots and roots, turnip shoots and lettuce plants (0.4 mM; Ellis, 1969) . In this work, an increase in activity of the sulphate activation sequence was observed for C. fusca with sulphate esters and thioethers such as L-and D-methionine, Lmethionine sulphoxide and L-methioninol. Such an increase by L-methionine was described only for I'moea (1 mM; Zink, 1984) , Synechococcus 6301 (0.2 mM; Krauss, 1984) , and pea and tomato shoots (10 mM; Ellis, 1969) . In this work we also found increased activity of this sequence during growth on isethionic acid formamidinesulphinic acid and cysteinesulphinic acid, whereas growth on N-acetyl-L-cysteine and cystathionine decreased this activity.
Regulation of cysteine synthase. 0-Acetyl-L-serine sulphydrolase and 0-acetyl-L-serine-acetate lyase (sulphide adding) are alternative names for cysteine synthase. L-Cysteine, the end product of this enzyme activity, seems to have no influence in vivo on the enzyme level of C. fusca (0.3 mM; this work), Synechococcus 6301 (0.2 mM; Krauss, 1984) , Lemna minor (0.5 mM; Brunold & Schmidt, 1978) , tobacco cells (0.1 mM ; Brunold et al., 1981) , and Phaseolus vulgaris (1 mM; Wyss & Brunold, 1979) . In vitro inhibition of cysteine synthase with L-cysteine has been measured for C. fusca (Ki 0.048 mM; Krauss, 1984) , Triticum (Ki 2.27 mM; Ascano & Nicholas, 1977) and Trifolium (Ki 0-5 mM; Ng & Anderson, 1978) ; therefore Smith (1975) postulated a regulation of cysteine synthase by the intracellular cysteine pool.
Growth of C. fusca on 0-acetyl-L-serine in the presence of sulphate, L-cysteine, D-cysteine, Dcystine or S-methyl-L-cysteine for 1 or 4 d did not change the cysteine synthase activity (Krauss, 1984) . This finding is in agreement with results from higher plants. For tobacco it was shown that 0-acetyl-L-serine increased cysteine synthase activity only in conditions of nitrogen starvation, indicating that this compound is recognized as a nitrogen source (Smith, 1980) . In contrast, 0-acetyl-L-serine stimulates the cysteine synthase of Escherichia coli (1 mM ; JonesMortimer et al., 1968) and Salmonella typhimurium (2 mM; Hulanicka et al., 1979; 0.5 mM; Baptist & Kredich, 1977) , and this compound seems to be the effector of the cysteine synthase gene, whereas L-cysteine and sulphide are repressors for this activity in E. coli (Jagura-Burdzy & Kredich, 1983) and S. typhimurium (Hulanicka et al., 1979) .
In spinach, alkylthiols can react with cysteine synthase to form the corresponding cysteine derivatives (Giovanelli & Mudd, 1968) . These could interfere with cysteine-dependent reactions (competitive reactions?) leading to a physiological signal of sulphur shortage; thus sulphur limitation and sulphur starvation have the same expression of high cysteine synthase activity. With C. fusca, we observed such an influence with mercaptides such as alkylthiols, DTE, reduced glutathione and the thioethers S-methyl-L-cysteine and S-benzyl-L-cysteine. The same influence of reduced glutathione was noticed for phototrophic bacteria in vitro, but not in vivo (1 mM; Hensel, 1979) . The increase of this enzyme activity in C. fusca by L-or D-homocysteine and L-homocystine is in contrast to phototrophic bacteria, where the enzyme was unchanged by these compounds (10 mM; Hensel, 1979) . A decrease in cysteine synthase activity was observed for our C. fusca strain only for growth on methionine sulphoxide (but not on L-methionine), which had no effect on the enzyme of Lemna paucicostata (2 p~; Thompson et al., 1982) and phototrophic bacteria (5 mM; Hensel, 1979) .
Oxidized sulphur compounds had no influence on the C. fusca cysteine synthase except for formamidinesulphinic acid and sulphanilic acid. S-Sulfo-L-cysteine lowered this enzyme activity in phototrophic bacteria (3 mM; Hensel, 1979) .
Regulation of L-and D-cysteine desulphydrase. In our experiements, L-cysteine desulphydrase activity showed a regulation pattern similar to that of cysteine synthase. This can be explained by our observation that cysteine synthase also catalyses other reactions, e.g. an isotopic exchange reaction (Schmidt, 1977) and liberation of free sulphide (Krauss, 1984) , indicating that L-cysteine desulphydrase is identical with cysteine synthase. An L-cysteine desulphydrase distinct from cysteine synthase was not detected in C. fusca. Moreover, L-cysteine could be transformed to /?-mercaptopyruvate by transamination or oxidative deamination reactions, yielding the substrate for /?-mercaptopyruvate sulphotransferase, whose activity leads to production of sulphide and pyruvate (Schmidt, 1984) thus eliminating the need for an L-cysteine desulphydrase.
The regulation and function of D-cysteine desulphydrase is unknown. This enzyme activity has been described so far only for spinach and C. fusca (Schmidt & Erdle, 1983) . The enzyme activity in C. fusca was not influenced by normal sulphur sources and therefore seems to be constitutive. However, an increase during growth on L-homocystine, L-cysteic acid, sulphanilic acid and S-sulphosalicylic acid was observed.
Regulation of thiosulphate reductase. The thiosulphate reductase isolated from C. fusca , with so far unknown function, has rhodanese activity. L-Cysteine had no influence on this enzyme in C. fusca. D-Cysteine increased its activity in C. fusca (Table 2) and Lemna minor (0.6 mM; Krauss, 1984) . Higher activities were also found using cysteine esters, Lhomocystine, cysteamine, cystathionine, S-methyl-L-cysteine, dimethyl sulphoxide, sulphate esters and sulphonic acids as sulphur sources. In general, thiosulphate reductase activity seems to be higher under sulphur limitation and thus has regulation behaviour analogous to that of cysteine synthase.
General conclusions. One general principle for control of assimilatory sulphate reduction is a response to sulphur limitation/starvation conditions. Thus enhanced enzyme activities for the sulphate activation sequence, cysteine synthase and thiosulphate reductase can be explained as a consequence of limited availability of sulphur for growth, whereas sulphur starvation can be recognized by a decrease in the activity of the sulphate activation sequence. If a sulphur compound analysed for growth is metabolized slowly, these typical sulphur deficiency symptoms can be expected.
Another mechanism seems to be operative if cysteine analogues prevent utilization of cysteine without affecting sulphate uptake. Such conditions should lead to an increased signal of metabolic activities governed by L-cysteine, such as L-cysteine synthase itself or thiosulphate reductase; thioethers of cysteine seem to inhibit according to such principles.
A third factor is probably the reduction state of the sulphur compound used for growth. If C. fusca strain 21 1-8b is fed with reduced sulphur compounds, their oxidation to sulphate is slow, leading in some cases to the accumulation of zero-valency sulphur (Krauss et al., 1984) . This could lead to sulphate deficiency signals even though reduced sulphur is available, e.g. for Lcyst(e)ine esters or elemental sulphur.
Control of the uptake of sulphur compounds could also regulate the availability of these compounds for growth; however, methods are not available to perform such measurements with non-labelled sulphur compounds. Therefore the interpretation of the data presented in this paper concerning the regulation of enzyme activities could not be focussed on one specific signal.
Since nitrate and sulphate reduction have to be balanced (Reuveny & Filner, 1977) , the availability of nitrogen compounds could influence the sulphate reduction sequence and vice versa, enhancing possible signals for the regulation of the sulphate reduction pathway.
